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1 Purpose of this document 
This document describes the organization and processes that will be used to complete the 
Engineering Design Phase of the ILC Global Design Effort. 
 
As the project progresses, the Project Management Plan will be periodically reviewed, 
and subsequently revised as needed. 
 
This is Release 2.0 dated 15 Oct 2007. 
2 Introduction 
The mission of the Global Design Effort will be completed through several phases, 
shown in the figure below. 
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Figure 1: International Linear Collider Global Design Effort Plan and Schedule 
 
The completion of the Reference Design Report (RDR) is an important milestone on the 
way to ILC approval. The next phase of the Global Design Effort, the Engineering 
Design Phase (ED Phase) must produce an engineering design of the project in sufficient 
technical detail that approval from all involved governments can be sought, and so that 
the ILC can begin construction soon after that approval is obtained. The Engineering 
Design Phase also marks an important organizational step in the Global Design Effort, 
because it begins the transition of the GDE to an international organization suitable for 
managing an ILC construction project. 
 
The combined effort to do the design and development work and to write and deliver the 
EDR are henceforth in this document referred to as the ED Project and the organizational 
structure to support it is referred to as the ED Project Organization. 
A Project Management team, described in this document, will have primary responsibility 
for delivering an Engineering Design Report (EDR), which will be the primary 
deliverable of the Engineering Design Phase. The Project Management team will lead and 
coordinate the international resources needed to complete the Engineering Design Phase 
and deliver the EDR. 
 
The primary goal of the Engineering Design Phase is to complete and document an 
integrated engineering design of the accelerator. This design should satisfy the energy, 
luminosity, and availability goals outlined in the RDR of the ILC, and include a more 
The GDE Plan and Schedule  
ILC R&D Program
  2005       2006        2007       2008        2009       2010 
  Global Design Effort Project
Baseline configuration
Reference Design
Engineering Design
Expression of Interest to Host 
Intl. Management 
LHC 
Physics
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complete and accurate value estimate. The general plan is that the GDE will deliver an 
Engineering Design Report for the ILC in 2010, to demonstrate that the project can be 
built within the specified budget and that it can deliver the required performance. 
 
The scope of the EDR necessitates a robust management and appropriate organization, 
with resources sufficient to accomplish its aims. The organization must include 
transparent mechanisms to establish and communicate high-level goals and objectives, 
receive technical and political advice, set priorities, manage change, resolve conflict and 
fill voids of human or financial resources. All of this must be accomplished while 
maintaining a strong international collaboration in the absence of centralized funding.  
 
Since the Project Management team will have no direct authority over funding or 
resources, the needed authority and resources must be negotiated through regional efforts 
with the major institutions, funding agents, and other stakeholders in the three regions.  
 
As of writing, the exact details of the new project structure are being developed, and will 
be completed and we will issue a first release in the fall of 2007. The project management 
plan described in this document therefore reflects a snapshot of a picture that will 
continue to evolve. 
 
3 General Goals for the ED Phase 
The primary goal of the Engineering Design Phase is to complete and document an 
integrated engineering design of the accelerator. This design should satisfy the energy, 
luminosity, and availability goals outlined in the Reference Design Report of the ILC. It 
must include a more complete and accurate value estimate and a project implementation 
plan. Specific requirements include: 
 
• demonstrate through the ILC R&D program that all major accelerator components 
can be engineered to meet the required ILC performance specifications; 
• provide an overall design such that machine construction could start within two to 
three years if the project is approved and funded; 
• mitigate technical risks by providing viable documented fallback solutions with 
estimates of their costs;   
• contain a detailed project execution plan including an achievable project schedule 
and plan for competitive industrialization of high-volume components across the 
regions;  
• limit options and focus R&D and industrialization efforts on those issues where 
technical decisions are not yet final; 
• design the conventional construction and site-specific infrastructure in enough 
detail to provide the information needed to allow potential host regions to estimate 
the technical and financial risks of hosting the machine, including local impact, 
required host infrastructure, and surface and underground footprints;  
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• provide a complete value cost estimate for the machine, except for the details not 
yet completed in the site-specific designs, which includes a funding profile 
consistent with the project schedule proposed; 
• begin the transition to a project management model suitable for an ILC 
construction project. 
The primary deliverable of the ED Phase will be the Engineering Design Report 
documenting: 
 
• the baseline design, including detailed engineering and justification of design 
criteria; 
• value estimate and basis, including industrial quotes where applicable; 
• construction schedule and associated resource profile; 
• demonstration of key technology components; 
• scope of remaining engineering work leading to construction (including 
associated value estimate); 
• Project implementation plan. 
4 ED Phase Planning 
4.1 Basic Premise for ED Phase Planning 
The basic premise for the ED Phase planning is that the: 
• basic ILC design (RDR) is sound; 
• selected high-priority R&D is critical for project risk (see section 4.3) and will 
necessarily remain a focus during the ED Phase; 
• cost containment effort is critical, including performance/cost optimization, and 
an understanding of the performance/cost derivatives (value engineering); 
• RDR identified cost drivers (Superconducting RF technology and Conventional 
Facilities and Siting) will provide guidance for ED planning; 
• systems (engineering) integration will play a central role; 
• the initial phase will continue to be accelerator-physics driven in order to evaluate 
the performance/risk trade-off for cost reduction. Engineering resources need to 
be identified and brought up to speed over time. The goal is a smooth transition 
from an accelerator physics-driven to engineering-driven project. 
4.2 Value Engineering 
Value Engineering is the attempt to assure highest value by delivering all required 
functions at the lowest overall cost. In this context, (not to be confused with the RDR 
‘value estimate’), value is a measure of cost effectiveness, i.e. the cost to deliver a given 
level of functional performance. All affected and contributing technical subsystems will 
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be represented in a multilateral discussion whereby each cost component must be 
justified by its impact on the objective. Requirements for commodities such as 
underground space, electrical power and water cooling capacity must be measured 
against technical system requirements such as vibration, temperature and thermal stability 
in terms of cost, cost risk and technical risk. 
 
System Engineering, whereby representatives from several Technical Area Groups 
(section 6.7) are involved in optimizing the design of a given subsystem, is to be 
coordinated through the System Integration group of the Project Management Office 
(Section 6.6.1). This group will participate in the Project Review Meetings (Section 9.3) 
where the group will develop a prioritized approach to optimize high-interference regions 
which go across defined system area boundaries or have complex interfaces. 
4.3 Project Risk Mitigation 
The purpose of R&D for the ILC is to reduce risk, i.e. extra cost, delays or compromised 
performance (RDR Section 7.2.2). The concept of risk mitigation is one that drives both 
engineering and R&D. The identification of technical risk, together with its impact and 
mitigation, is a critical planning concept which the GDE has begun during the RDR phase. 
A quasi-independent Risk Assessment process has begun to assist management in 
planning a path from the RDR through the development of the EDR and on into 
construction and commissioning. The goal of this assessment is to evaluate the RDR 
design for technical risks, estimate the degree of risk and define the strategy and impact 
of mitigating these risks. These data have been used to begin the formation of a Technical 
Risk Register. 
 
Maintaining the Technical Risk Register is the responsibility of the Project Management 
Office, System Integration group. 
5 Top-Level Project Breakdown and Key Goals 
The ILC ED Phase is separated into three Project Technical Areas. The Superconducting 
RF Technology (SCRF) Technical Area includes the basic components of the Main Linac, 
namely the cryogenic linear accelerator and its power source, RF distribution systems and 
cryogenic support infrastructure. The SCRF Technology Technical Area also includes 
Main Linac Design and Integration. Conventional Facilities and Siting and Global 
Systems Technical Area includes all civil engineering required for underground and 
surface construction, and site electrical and cooling systems. Global Systems includes the 
accelerator-complex Computing and Controls System, and pre-Operations and 
Commissioning. The Accelerator Systems Technical Area includes all ILC beamline 
areas except the main linac, and Accelerator Simulations. SCRF components and SCRF 
support equipment (e.g. cryogenic infrastructure) for these areas is the responsibility of 
the SCRF Technology Technical Area.  
5.1 Superconducting RF Technology 
The SCRF technology represents the state-of-the-art high-technology part of the project, 
which all three regions have stated an interest in developing. It represents the major focus 
of both R&D and industrialization efforts for the ED Phase.  
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5.1.1 Goals 
• Complete the critical R&D as identified by the R&D Board Task Forces during 
the RDR phase. 
• Coordinate the industrialization efforts in each region (test facilities). 
• Identify a plan for reducing ‘design variants’, with the goal of consolidating finite 
resources on a single (or plug compatible) engineering solution (prototyping and 
DFM). 
• Identify key CFS cost-driving interfaces that require an early down-select of 
supported alternative solutions. 
• Identify (clarify) ways in which the maximum benefit can be obtained from the 
European XFEL project, including the industrialization effort. 
5.1.2 Deliverables 
SCRF deliverables include: 
• completion of the cavity processing R&D (S0);  
• development and test of a high-gradient cryomodule (S1); 
• phased completion of each region’s SCRF test facilities: ILCTA_NML, STF, 
XFEL support systems; 
• development of an ILC project cryomodule production plan including definition 
of cost-reduction and cost-containment design and R&D efforts; 
• development and identification of qualified vendors for cavity and cryomodule 
production; 
• beam testing in order to support ILC parameters and design choices, such as 
cryogenic load testing, higher-order-mode extraction and flexible, precise, high- 
level RF controls. 
5.1.3 Industrialization – Preparation for Mass Production 
One of the top goals of the ED Phase is the development of a project implementation plan 
that shows how high-technology SCRF components should best be built. Key 
deliverables in the development of the SCRF component production plan are the design 
and production strategy decisions, including: 
 
• the determination of a design and testing strategy directed at reducing SCRF 
component cost and risk; 
• the regional distribution of construction and testing centers; 
• the compatibility of regionally developed designs and testing schemes;  
• management and quality assurance (QA) schemes that guarantee efficient 
production of a high-quality product.  
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The ED Project must include the development of commercial partners who will 
participate in the SCRF component production process. Since by its nature the 
development of such partnerships is regionally centered, the role of the ED Project is to 
coordinate the development and to clearly communicate ILC Project goals and strategic 
objectives to institutional and industrial stakeholders. Foremost among these objectives is 
the need to contain and reduce cost.  
 
The ED Project will strongly support the growth of regional bases of SCRF expertise, 
both institutional and industrial, through Work Packages that define the component 
development process. In order to protect and promote the inter-regional and industrial 
competitive nature of the work, the ED Project will specify, in the Work Package, the 
nature of information exchange between the Project, Institution and associated 
commercial entities.  
5.2 Conventional Facilities and Siting and Global Systems 
CFS has been identified as an RDR cost driver; a goal of the ED Phase is to produce 
significant cost reduction through value engineering. Issues in CFS are complicated by 
site/regional dependencies, requiring delineation into global/generic engineering and 
site/region-specific engineering. Both categories of CFS work must be clearly identified 
in the final Work Breakdown Structure (WBS). 
5.2.1 Goals 
• Iteration of CFS requirements with accelerator designers/engineers (value 
engineering). 
• Detailed evaluation of alternative solutions (e.g. shallow site). 
• Preparation of critical information for specific site selection/development. 
5.2.2 Deliverables 
CFS deliverables include the development of sample sites in each region, culminating in 
a site selection directly following the completion of the ED Phase. Global Systems 
deliverables support the development of cost/risk optimized designs. These deliverables 
include: 
 
• specific sample-site cost benefit and value-engineering analysis leading to an 
Accelerator System and CFS cost/risk optimum design; 
• development of an inter-regional  schedule for sample-site preparation;  
• design development of supported alternatives to the RDR design; 
• preparation for the site selection process; 
• development of installation and commissioning plans; 
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5.3 Accelerator Systems 
The Accelerator Systems technical area is responsible for the design and engineering of 
all accelerator sub-systems with the exception of the main linac. Specifically this includes 
the electron and positron sources, the damping rings, the RTML and the Beam Delivery 
System (including the machine-detector interface). Accelerator simulations are also 
covered by this area. 
5.3.1 Goals 
Specifically, the scope for the ED Phase of the Accelerator Systems is to: 
 
• define and clearly document performance-driven specifications for the accelerator 
components and – more critically – CFS; 
• iterate with the relevant engineering groups to understand the cost/performance 
trade-offs, with CFS as a priority; 
• demonstrate that the accelerator design fulfills the required performance goals (in 
a cost-effective way), by demonstration via critical R&D or by simulation; 
• maintain design-related risk register, and develop alternative fall-back (risk-
mitigating) solutions. 
5.3.2 Deliverables 
Accelerator Systems ED Phase milestones support the development of system 
engineering to bring the designs to maturity and to do cost–benefit analysis and value 
engineering together with CFS in order produce a cost/risk optimized design and ILC 
project plan. These deliverables include: 
 
• defining and delivering well-documented technical requirements and criteria to be 
used in global system, CFS and technical design efforts; 
• cost-benefit and value-engineering analysis leading to an Accelerator System and 
CFS cost/risk optimised design; 
• demonstration of key R&D goals. 
6 Organization 
The top-level GDE management structure is shown in Appendix A. 
6.1 GDE Director 
The GDE Director has the highest executive authority for the Project in both technical 
and policy matters. He/she is appointed by ILCSC and reports to the ILC International 
Governance (currently ILCSC and FALC). The GDE Director is directly supported in all 
aspects by the GDE Executive Committee of which the GDE Director is chair. 
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6.2 GDE Executive Committee  
The GDE Director is directly supported in the day-to-day running of the project by the 
GDE Executive Committee. The Executive Committee consists of the Regional Directors 
(section 6.4), the Project Managers (section 6.3) and other senior GDE members 
appointed by the Director. 
 
The Executive Committee meets weekly and advises the GDE Director on high-level 
policy decisions and management of the GDE.  
6.3 Project Managers 
Three Project Managers have responsibility and authority for all technical matters 
concerning the scope and implementation of the Engineering Design Phase. 
 
The Project Managers report to the GDE Director and manage technical aspects of the 
day-to-day running of the project. 
 
The Project Managers present progress reports and plans to oversight and International 
Governance organizations, as requested by the GDE Director. 
 
The Project Managers are full members of the GDE Executive Committee. 
 
Each Project Manager has primary responsibility for one of the three Project Technical 
Areas (Superconducting RF Technology, CFS and Global Systems, Accelerator Systems).  
 
One Project Manager is designated as Project Manager Chair by the GDE Director. The 
Project Manager Chair is responsible for achieving consensus between the three Project 
Managers. The Project Manager Chair can rotate after a period not shorter than one year. 
 
The Project Managers have responsibility for delivering the Engineering Design Report, 
specified above. Specific derivative responsibilities include: 
• establishing consensus amongst stakeholders on the scope, milestones, and 
deliverables of the Engineering Design Report; 
• managing the ILC design and R&D efforts during the ED Phase; 
• consolidating the machine Baseline Configuration and a process for evaluation of 
proposed alternative designs; 
• establishing and managing key project processes and standards; 
• communicating project information to all stakeholders and team members; 
• developing written agreements between the ED Project and supporting institutions, 
including working with the Technical Area Group Leaders in the Work Package 
Allocation Process and submission of proposed Work Packages to managers in 
the designated institution or institutions for their concurrence and approval; 
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• periodically reporting to (and being reviewed by) the GDE Director and non-
Project-Office Executive Committee members on the status of the Project. 
 
The Project Managers have the authority to: 
 
• develop the Engineering Design organization, including appointment of staff in 
that organization (subject to approval by the GDE Director and by the regional 
directors and institutional managers); 
• using input from the Technical Area Group Leaders, to define and implement the 
Project Work Breakdown Structure; 
• collect information, both technical and managerial, from supporting institutions, 
as agreed upon through written agreements; 
• define project technical and documentation standards; 
• define and evolve the ILC baseline design; 
• accept or not an alternative design into the baseline. 
 
In most cases decisions require notification and /or final approval of the GDE Director 
and Executive Committee. 
6.4 Regional Directors 
The three Regional Directors (Americas, Asia and Europe) assist the GDE Director in the 
international aspects of the project, and input regional imperatives and viewpoints. They 
are members of the GDE Executive Committee and report to the GDE Director. 
 
The Regional Directors are responsible for coordinating or overseeing the regional 
funding and resource allocations, authorizing the project plan and generally promoting 
the ILC in their respective regions. 
6.5 Associate Project Managers 
Each of the three Project Managers is assisted by two Associate Project Managers to 
assist in the day-to-day running of the Project. The Project Managers may delegate 
authority to individual Associate Project Managers as they see fit.  
 
Example areas of support activities may include: 
 
• collecting Work Package information from each Technical Area Group Leaders 
(section 6.7), and work with Technical Area Group Leaders (section 6.7) to help 
prioritize WPs and reconcile with available/anticipated resources; 
• maintaining and publicizing a prioritized database of unallocated WPs and needed 
scope/expertise. Where appropriate, these will be re-packaged to encourage new 
institutional participation, e.g. WPs suitable for smaller university groups; 
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• defining and maintaining the formal process for ED Phase project management; 
• monitoring and tracking progress of Work Packages against agreed resources, 
milestones, and deliverables. 
• coordinate communication between technical Work Package; 
• provide guidance to Technical Area Group Leaders for project management 
activities to establish consistency in processes; 
• reviewing ensemble work packages to identify missing or incomplete activities or 
resources needed to meet the ED project milestones and deliverables. 
• direct support on specific critical technical areas of the project. 
 
6.6 Project Management Office 
The Project Management Office (PMO) includes those centralized functions which are 
critical to the project, and that apply generally to each of the Project Technical Areas. The 
Managers of the PMO report directly to the Project Manager Chair. 
6.6.1 System Integration 
The System Integration Group of the PMO has an important role in the Value 
Engineering process (Section 4.2). Specifically, the System Integration Group is 
responsible for: 
• system integration for machine layout, including interfaces to CFS, technical and 
global systems; 
• maintaining parameter sets for the machine; 
• maintaining (integrating) lattice description files across the accelerator regions, 
including the beam -related parameters at the interfaces (“treaty points”); 
• identification and co-ordination of high-interference regions which go across 
defined system -area boundaries 
• definition and maintenance of accelerator-region interfaces;  
• dealing with identified interfaces issues as needed; 
• maintaining the Technical Risk Register. 
 
6.6.2 Engineering Management 
The Engineering Management Team is responsible for maintaining the documentation 
and integrity of the Baseline Configuration, and all the necessary support tools. 
Engineering Management will produce a monthly report to the Project Manager Chair 
cataloging the status of all change requests received within the interim period, as well as 
those pending. 
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6.6.2.1 Configuration Management 
Responsible for the Baseline Configuration (BC) documentation stored in the Electronic 
Data Management System (EDMS): 
• structure of the BC (in EDMS) 
• defining and maintaining document standards; 
• maintaining the integrity of the BC (document QA); 
• quality control of BC documentation; 
• requirements and change tracking within the BC. 
6.6.2.2 Change Management 
• responsible for implementing and managing the Change Control process 
(Appendix B).  
• responsible for formally receiving a Change Request and performing the initial 
Technical Evaluation (change category, documentation conformance). 
6.6.2.3 Electronic Data Management System 
• maintenance and support of the ILC EDMS systems (TEAMCENTER) 
• EDMS training and tutorials 
• user support 
• 3D-CAD and engineering support 
• support for Configuration Management and Change Management of the BC 
6.6.3 Project Cost and Scheduling 
The Project Cost and Scheduling/ Schedule Group (PCSG) is responsible for: 
 
• Implementation and maintenance of the ED Project in Primavera. The ILC EDR 
PCSG will be responsible for generating the ILC Project Cost and Schedule. 
Project Cost and Schedule information will be published in the Engineering 
Design Report and form a key deliverable of the EDR Project. The group will be 
responsible for the ILC VALUE estimate (“Cost Breakdown Structure” CBS) and 
Project Execution Plan (PEP) 
• The PCSG will also be responsible for tracking, planning and reporting EDR 
Project effort. The Group will be responsible for the EDR effort resource loaded 
schedule and earned-value estimate. This requires strong communication links 
with the Project Managers, Associate Project Managers and the Technical Area 
Group Leaders. 
• The PCSG will be centrally located and will report to the Project Management 
Office Chair. 
• Three PCSG staff have been foreseen:  
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o a lead scientist or engineer with strong project-management experience 
and technical experience with accelerator projects who will be required to 
travel to meet with each Project Manager and associated staff; 
o a cost and schedule professional, who could be either a contractor or 
company professional, with experience using planning and reporting tools;   
o a data aide or trainee. 
6.6.4 EDR Planning 
• Responsible for scheduling and planning Project Review Meetings (section 9.3) 
and workshops as required by the Project Managers. 
• Maintaining the Project Management Plan (this document). 
6.6.5 European XFEL Liaison Office   
With the approval in June 2007 of the European XFEL Project, the SCRF linac 
technology common to both ILC and XFEL is presently subject to intense development 
and industrialization at DESY. A senior member of the XFEL Project will be asked to 
head the ILC XFEL Liaison Office in order to advise the Project Managers on the 
interaction between the EDR effort and the XFEL Project. The goal is to maximize the 
mutual benefits in the preparation and execution of the respective projects. 
6.7 Technical Area Group Leaders 
Group leaders are responsible for implementing the EDR R&D and Design effort in their 
group. They report to their respective Project Manager. The work will be specified 
through a system of work packages.  
 
The Technical Area Group Leaders are appointed by the Project Managers based on 
technical knowledge and inter-regional balance. Their appointment is subject to approval 
by the GDE Executive Committee and the institutional managers to whom they report. 
Each Group Leader will call on technical expertise to develop design and R&D strategies 
that support the EDR goals.  
 
Because the Group Leader has the most comprehensive knowledge of what is required to 
meet these goals and a broad perspective of the institutional strengths and aspirations that 
must be applied to do so, the Group Leaders are responsible for developing and drafting 
work packages, including goals, milestones and schedules. They also propose Work 
Package Allocations that indicate which institution or institutions should be responsible 
for carrying out the work. Draft work packages should respect inter-regional balance and 
existing institutional programs and priorities (Section 7.1). The Work Package Allocation 
Process used for this must include a written description of the criteria used in each case. 
The Work Package Allocation Process description must be available to all stakeholders 
and will be openly available within the ED Project. 
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The Group Leaders have the authority to devise the Work Breakdown Structure that links 
the packages together and defines the technical management of their Area (see Section 
7.1). 
 
The Work Packages are to be mutually agreed upon and signed by the ILC Project 
Management Team and member institutions. 
 
The Group Leaders are responsible for collecting and reporting on progress and resource 
tracking information for each work package.  
 
The Group Leaders have responsibility for implementing the Change Control process in 
accordance with guidance from the Project Management Office. They will develop 
criteria to be used for adoption and ranking of alternates to the ILC baseline. Selection 
criteria must be approved by the Project Managers. 
 
The Technical Area Group Leaders are responsible for the technical content of the 
baseline design in their area, including the value estimate, their component of the project 
execution plan and interface definitions within their Technical Area.  
 
The Group Leaders are responsible for cost containment and cost reduction efforts in 
their area. They are also responsible for planning and scheduling the selection of alternate 
designs and review process together with the Project Managers.  
 
The Group Leaders are responsible for providing technical and cost information to the 
ILC Project internal review process. 
6.8 Sub-Groups for International Costing and Agreements 
The International Cost Engineering Sub-Group is responsible for assessing and providing 
guidance to the Project Managers on the internationally based value estimate. 
 
The manager of this sub-group reports to the Project Manager Chair. This Group is 
staffed by the RDR Cost Engineers. At present their role is not fully formulated. 
 
The International Agreement Oversight Sub-Group is responsible for assessing and 
providing guidance on ED Phase international agreements, in particular the Memoranda 
of Understanding (section 7.2). This is done together with the Regional Directors. 
 
The manager of this sub-group reports to the Project Manager Chair. The staffing and 
role of this Group is not fully formulated at present. 
 
6.9 Accelerator Advisory Board (AAB) 
The Accelerator Advisory Board (AAB) is a board set up by the project director to advise 
him and the project managers on technical issues regarding the accelerator. Research, 
development, engineering, design, and industrialization issues would all be addressed by 
the AAB.  
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The board serves as an advisory body and a tool for the project to address reviews and 
interfaces, which formally and periodically reports to the GDE Director on all technical 
aspects of the project. When requested by the project director or project managers for 
advice on a certain issue, the chair of the AAB would decide whether to assign a sub-
group to gather information and advise the full board or simply to have the full board 
consider the issue. To keep up-to-date a few members will participate in the Project 
Review Meetings (9.3).   
 
The standing membership of the board will be agreed upon by the GDE Director and the 
chair of the AAB.  For specific issues, the AAB may choose to add ad-hoc members to a 
sub-group or the board to complement its knowledge base. Both standing and ad-hoc 
members may be from inside or outside the ILC community. 
 
The chair will designate three members of the board (one from each region) to act as 
members on the Change Review Board (section 6.10). These members will participate in 
the change control process, and make periodic reports back to the AAB during their 
meetings. 
6.10  Change Review Board (CRB) 
As part of the Change Management (change control) procedures for the ILC Baseline 
Configuration, Change Requests designated as Category 2 (medium risk) or Category 3 
(high risk) require formal review by the Change Review Board. (See Appendix B for 
definitions). 
 
The CRB has a standing membership of nine which presides over all reviews. Three 
additional experts (non-standing members) will be identified and added to the CRB if 
needed for a specific review. The project managers will chair the board. 
 
The standing committee membership includes: 
 
• three Project Managers (at least one must attend); 
• System Integration manager (integration scientist); 
• three designated members from the Accelerator Advisory Board; 
• Head of Engineering Management group (secretary); 
• GDE Director (should attend for category 3 change requests) 
 
The CRB meets (remotely) as needed to evaluate and review category 2 requests.  
 
The CRB meets physically at the GDE collaboration meetings, where it reviews any 
outstanding Category 2 requests and all pending Category 3 requests. 
 
See Appendix B for more details. 
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7 Supporting Institutions and Industrial Relations 
Throughout most of the ED Phase funding authority will reside with the supporting 
institutions and laboratories coordinated through the regional directors. It is extremely 
important that the Project develop strong connections and good communication links with 
these institutions and laboratories in order to assure an effective and efficient design and 
development effort. Supporting institutions will also provide the link to industrial 
partners who will produce high technology components such as SCRF systems.  
7.1 Work Packages and Work Package Allocation Process 
ED Project design and R&D efforts will be defined and formalized through a set of Work 
Packages. Each Work Package will include a statement of work with an associated set of 
deliverables, a schedule and set of milestones. Each Work Package will have a designated 
Work Package Coordinator who reports to the Technical Area Group Leader. The Work 
Package Coordinator may or may not be a member of the institution where the work takes 
place. The Work Package Coordinator and the institutional staff who manage the 
associated work in their respective institution or institutions are known as the Work 
Package Team. 
 
Progress and resource reporting for each Work Package will be reported by the Work 
Package Coordinator to the Technical Area Group Leader not less than two times per 
year. 
 
Work Packages are drafted by the appropriate Technical Area Group Leader following 
the ED Phase Work Package Assignment and Allocation Process. The Process has not yet 
been fully formulated but must culminate in a written: 
 
• assessment of Work Package Goals and Work Package Purpose for the ED 
Project; 
• resource requirement estimate including materials, personnel and infrastructure; 
• assessment of the capabilities of associated GDE collaborating institutions;  
• nomination of a Work Package Coordinator. 
The ED Phase Work Package Assignment and Allocation Process and the records of its 
application in each instance are maintained and owned by the Project Management Office. 
 
Each of the draft work packages proposed by the Group Leaders will be formalized 
through the Project Management Office, approved by the appropriate Project Manager (or 
Project Managers), reviewed by and discussed with institutional managers and the 
regional directors and, following agreement, submitted to the Executive Committee for 
review and final approval. During the initial ED Phase, only the institutional managers 
have the authority for final approval and, upon approval, these managers become 
responsible for funding the work packages, providing the necessary human resources and 
infrastructure to carry out the work and produce the deliverables.  
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7.1.1 Work Package Coordinator 
The Work Package Coordinator links the ED Project to the institutions where work is 
being carried out. The Work Package Coordinator is responsible for: 
 
• developing and maintaining the plan for achieving the Work Package goals at the 
associated institution or institutions; 
• assembling technical and resource-usage reports and presenting these to the 
Technical Area Group Leaders and at ED Project Review Meetings; 
• drafting the EDR section which summarizes the work accomplished through the 
Work Package; 
• working with institutional staff to analyze and resolve resource constraints. 
 
7.2 ED Project Memoranda of Understanding 
The Work Package review and submission process will take place at regular intervals, 
typically twice per year, and, upon completion, will be formalized through an update to 
the Project Memorandum of Understanding (MoU). The structure of each MoU is yet to 
be determined, but in general the MoU and associated documents (for example the master 
or umbrella document and the appendices) will typically last for three years and will 
contain: 
 
• a description and definition of the work to be done including final deliverables, 
schedule, milestones and resource estimates, representing that part of each 
relevant Work Package accepted by a given institution;. 
• designation of key individuals and institutions involved, including designation of 
an individual Work Package Coordinator and key contact persons and their roles; 
• identification of dependencies on third parties; 
• expected final disposition of the associated equipment, if any; 
• expected final disposition and ownership of the intellectual property rights; 
• explicit commitments to allow the free exchange of associated technical and 
resource information between the Project and the institution or institutions. These 
commitments must specify the venues through which technical and planning 
communication is to take place so that routine meeting, travel and hosting 
obligations can be included; 
• responsibilities of signatories, including roles of internal and external review 
boards; 
• definition of the process for managing the selection process of ‘alternates’ to the 
baseline, as appropriate; 
• definition of responsibilities for formal visits, and public relations; 
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Each such MoU will be signed by the appropriate Project Manager and the institutional 
manager. Each MoU will be filed by the ED Project Office and the institution. 
7.3 Relations between ED Project and Supporting Institutions 
The Project Memorandum of Understanding provides the Technical Area Group Leaders 
and the Work Package Coordinator free access to communicate with institutional staff 
assigned by the institution to that work package. This communication allows the 
formulation of the Work Package Team. 
 
Resolution of resource constraints and related issues beyond those which can readily be 
resolved by the Work Package Team will be done by the Technical Area Group Leaders, 
the Project Manager (or Project Managers) and the institutional managers. 
7.4 Industrial Relations 
Work Packages may explicitly include work to be done by commercial entities such as 
contractors or industry. In each such case, detailed arrangements such as contracts or 
technology transfer agreements will be managed by the institution or institutions to which 
the Work Package is assigned. These Work Packages will describe the nature of the 
information which should be transmitted to the ED Project and the manner by which it is 
to be transmitted.  
8  Cost and Schedule for the ED Phase 
The Project Cost and Scheduling Group (PSCG) (section 6.6.3), within the Project 
Management Office, are responsible for maintaining the Project resource-loaded schedule 
and earned-value estimate. This will be done using the planning software ‘Primavera’ 
 
Information to be used by the PSCG will be collected and analyzed by the Technical Area 
Group Leaders and will be reviewed at the periodic Project Review Meetings.  
 
9 Oversight and Review 
The ED Project will be subject to periodic review and oversight by the appropriate 
organizations of International Governance, currently the International Committee for 
Future Accelerators (ICFA), or their designated body and by the Funding Agencies for 
Large Colliders (FALC), or their designated body. The Project Director and Project 
Managers will implement a comprehensive internal technical and resource review and 
oversight process.  
 
The Project Managers are responsible for defining and providing appropriate venues for 
communication between and within Technical Groups.  
9.1 ED Phase Oversight  
The ED Phase will be subject to oversight by an organization or organizations constituted 
by institutional Directorates and/or Funding Agencies, such as ILCSC (ICFA) and FALC 
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(Funding Agencies). Reports of technical progress and resource usage will be given by 
the Project Managers to the oversight organization(s) or any body, such as a Machine 
Advisory Committee, they set up, as requested by the Project Director. 
9.2 Remote Conferencing 
Within the ED Project, communication will be facilitated through extensive use of remote 
conferencing. This medium of communication was established during the development of 
the RDR and will remain the primary routine method of interaction.  
 
9.3 Internal Review Process 
Periodic, at least two times per year, dedicated Project Review Meetings (PRMs) will be 
announced and defined by the Project Managers, hosted by the Technical Area Group 
Leaders, (or their designee), for the purpose of a formal review of each Work Package for 
the ED Project. The agenda for each Project Review Meeting will include: 
 
• a strategic overview by both the Technical Area Group Leader and the Project 
Manager, including a review of the previous PRM report;  
• progress and plan presentations by each Work Package Coordinator (or their 
designee);  
• a closeout/executive session chaired by the Project Manager (or their designee).  
 
In practice the Technical Area Group Leader will draft and submit a draft PRM agenda 
to the appropriate Project Manager. Each PRM will be open to all in the Project, 
generally, but will be strictly internal, such that the PRM report generated by the Project 
Manager, or designee, at each PRM will belong to the Project Director and Project 
Managers. 
 
Project Review Meetings will consist, for the most part, of presentations by the 
Technical Area Group Leader and the Work Package Coordinators and associated Work 
Package Team members to the Project Manager and the Project Manager’s PRM team. 
The latter may include the PMO System Integration Group, the PMO Cost and Schedule 
Group, the International Cost Engineering Group, the Project Manager Support Staff, ad-
hoc members from inside and outside the ED Project Organization and administrative 
staff. The Project Manager or designee will chair the PRM and will be responsible for 
writing the PRM report and submitting it to the Project Director and the Executive 
Committee. It is expected that members of the Accelerator Advisory Board will 
participate in the PRM. 
 
Project Review Meetings will typically last 2 to 3 days. 
9.4 GDE Collaboration Workshops 
In addition to the weekly (predominantly teleconferencing) meetings and Project Review 
Meetings, three Collaboration Workshops (GDE meetings) will be held per year, rotating 
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across the three regions. Since, in general, these meetings will be open to and include 
representatives from the entire ILC community, planning and coordination will be the 
responsibility of the GDE Executive Committee. 
 
While the agenda of the Collaboration Workshops will include plenary and parallel 
sessions, they will not, in general, be a venue for Project Review Meetings. 
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A. Appendix A: Top-Level Project Structure 
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Figure 2: Top Level Project Management Structure 
 
Figure 2 shows the top level Project Management structure. For completeness, the roles 
and names are also listed in the table below. 
 
 
GDE Director Barry Barish 
Project Manager, (Chair) CFS and Global 
Systems 
Marc Ross 
Project Manager, Superconducting RF 
Technology  
Akira Yamamoto 
Project Manager, Accelerator Systems Nick Walker 
European Regional Director Brian Foster 
Asian Regional Director Mitsuaki Nozaki 
American Regional Director Mike Harrison 
Associate Project Manager, CFS and 
Global Systems 
John Carwardine 
Associate Project Manager, CFS and 
Global Systems 
Wilhelm Bialowons 
Associate Project Manager, 
Superconducting RF Technology  
Jim Kerby 
Associate Project Manager, 
Superconducting RF Technology 
Tetsuo Shidara 
Associate Project Manager, Accelerator 
Systems 
Junji Urakawa 
Associate Project Manager, Accelerator 
Systems 
Frank Lehner 
Technical Area Group Leader, Civil 
Engineering 
John Osborne 
Technical Area Group Leader, 
Conventional Facilities 
Vic Kuchler 
Technical Area Group Leader, Controls Margaret Votava 
Technical Area Group Leader, Cavity 
Processing 
Lutz Lilje 
Technical Area Group Leader, Cavity 
Production and Integration 
Hitoshi Hayano 
Technical Area Group Leader, Cryomodule Norihito Ohuchi 
Technical Area Group Co-Leader, 
Cryomodule 
Harry Carter 
Technical Area Group Leader, High Level 
RF 
Shigeki Fukuda 
Technical Area Group Leader, Cryogenics Tom Peterson 
Technical Area Group Leader, Main Linac 
Integration 
Chris Adolphsen 
Technical Area Group Leader, Electron 
Source 
Axel Brachmann 
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Technical Area Group Leader, Positron 
Source 
Jim Clarke 
Technical Area Group Leader, Damping 
Ring 
Andy Wolski 
Technical Area Group Leader, Ring to 
Main Linac 
Nikolay Solyak 
Technical Area Group Leader, Beam 
Delivery 
Andrei Seryi 
Technical Area Group Leader, Simulation Kiyoshi Kubo 
Project Management Office – System 
Integration 
Ewan Paterson 
Project Management Office – Engineering 
Management 
Nobu Toge 
Project Management Office – Project Cost 
and Scheduling 
Peter Garbincius (acting) 
Project Management Office – Engineering 
Design Phase Planning 
Eckhard Elsen 
Project Management Office – European 
XFEL Liaison Office 
Hans Weise 
International Costing Group Wilhelm Bialowons, Peter Garbincius, 
Tetsuo Shidara 
International Agreements Shekhar Mishra 
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B. Appendix B: Change Management 
Change Management (Change Control) of the Baseline Configuration is required for: 
 
1. cost control; 
2. risk management; 
3. maintaining design integrity (consistency) and requirements conformance; 
4. maintaining documentation standards. 
 
In order to facilitate efficient change control, Change Requests (CR) will be identified as 
one of three categories depending on scope and risk as summarized in Table 1. 
 
Change Management is implemented as a closed-loop process which starts and ends with 
the documents defining Baseline Configuration (in EDMS). 
 
Category thresholds (risk) are identified by three components (in order of priority): 
 
1. cost impact; 
2. technical risk impact; 
3. design scope. 
 
Table 2 should be used as a guide for establishing the category of a CR. It is the 
responsibility of Engineering Management team (in the PMO) to confirm the correct 
choice of category and instigate the appropriate action. The Engineering Management 
team will request input from System Integration and Cost & Planning as necessary for its 
evaluation. 
 
The process is depicted in  
Figure 1. 
 
The basic closed-loop for Change Management is 
 
1. Create CR 
2. Review CR 
3. Implement CR 
4. Update BC and VALUE estimate (release) 
 
The exact details of steps 1-4 will differ depending on the category. One major difference 
between category 1 (fast track) and categories 2 and 3 is the formal involvement of the 
Change Review Board (CRB) at step 2: 
 
• For category 2 change requests, the chair is notified by the Change Manager and 
convenes (remotely) a quorum of the CRB within 30 days to review the request. 
• For category 3 change requests, a review is scheduled at the next “physical” CRB 
meeting (next GDE Collaboration Meeting).  
 
ED
M
S 
N
r.:
 D
00
00
00
00
80
81
15
 R
ev
: A
 V
er
: 3
 S
ta
tu
s: 
Re
le
as
ed
 D
at
.: 
27
.1
0.
20
07
Release 2.0  15 Oct 2007 
  Page 26 of 27 
 
 
Table 1: ILC EDR Phase Change Management (responsibility). 
Category 
(risk) 
Technical 
Area 
Group 
Leader 
Project 
Management 
Director/E.C. 
 
CRB expected 
fraction 
turn-around 
time goal 
(working 
days) 
comment 
1 (low) A N   75-85% <5 Fast track 
2 (med) R A N YES 20-30% 30  
3 (high) R R A YES <5% 90  
A  = approval required 
R = recommend (approval at that level) 
N  = notification 
CRB  = Change Review Board 
 
 
 
Table 2: Guidelines for categorizing Change Requests. 
  Category 1 Category 2 Category 3 
1 Estimated cost impact <10 M ILCU 10 M ILCU< <100 M ILCU >100 M ILCU 
2 Estimated technical 
risk impact 
low medium high 
3 Design scope fully contained with System 
or Work Package 
impact on other Systems, but 
implementation can still be 
accommodated within the current 
EDR schedule 
large scale impact, or requires 
implementation that will delay the 
EDR schedule. 
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Figure 1: Baseline Configuration change procedure. 
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